The purpose of this study is 
Introduction
Systemic banking crisis is an example of extreme turbulence in the financial markets.
Researching systemic banking crisis is helpful, since it can lead to a higher level of predictability and better policy responses. The importance of predicting and mitigating systemic banking crisis cannot be underestimated given the impact on an economy in the form of falling aggregated output with the problems it brings along.
For example, in the great American Recession from December 2007 to July 2009, unemployment increased by seven percent over normal down phase cycle unemployment, government debt increases due to both direct cost of the crisis as well as a smaller GDP base. The situation was similar in other countries hit by the crisis (Reinhart, & Rogoff, 2009 ).
The example above illustrates the importance of learning more about financial crisis, its causes and policy implications.
Both in developed and developing, emerging economies, systemic banking crisis occurs within regular intervals. The number of systemic banking crisis since 1970 to 2011 amounts to 147 (Laeven, & Valencia, 2013) .
A common scenario of banking crisis is that there are imbalances built up in assets, creating asset bubbles. The asset bubbles often are fueled by a rapid credit expansion and possibly capital inflow (Reinhart, & Rogoff, 2013) .
To determine which macroeconomic leading indicators that causes systemic banking crisis is difficult, consequently for stringency it is preferably to examine leading macroeconomic indicators that precede and/or coincide with systemic banking crisis.
The study uses a multinomial linear regression with a dichotomous variable for systemic banking crisis or no systemic banking crisis. That means that a country with a banking crisis in a specific year is indicated with a 1 and if ether is no banking crisis for a given country in a specific year it is marked with a 0.
The testing
The data used for the empirical study is available at the World Bank's database (The World Bank, n.d.) . The data are sorted into a pooled time series with data from 1990- 3 Results from the empirical testing
Results, advanced economies
In the following table the descriptive statistics for the advanced economies are found. (Chen, & Rogoff, 2003) . In 1994, Greece had the lowest domestic credit in the sample. Since then their indebtedness has increased a lot. Iceland stands for the biggest current account deficit and it occurs in 2008. Portugal has the smallest government debt at less than 6% in 1994 and Japan the largest at over 200% in 2013.
Since the extreme values for "central bank reserves" are the same as for "all countries", the lowest value is for Ireland in, 2007, and the highest value is for Hong Kong, in 2012.
All data can be found at the World Banks data base for indicators World Bank. (n.d.). -Consumer price index, which is a measure of macroeconomic stability, seems to have played a significant role in explaining the occurrence of a systemic banking crisis in advanced economies. This is consistent with the results of (Demirgüç-Kunt, & Detragiache, (1998) for developing countries however. Since inflation is indicated also for advanced economies, it is possible that inflation is a more universal macroeconomic leading indicator for systemic banking crisis.
-A strong currency is indicated by the real exchange rate and the countries with a high level of real exchange rate are more competitive and therefore less prone to systemic banking crisis. The European currency crisis in the early 1990 when several European countries had to give up their peg against the ECU is a good recent example. (Obstfeld, 1996) . As earlier stated the countries that had to give up the peg of their currency exchange rate against the ECU basket all ran a higher inflation than their major trading partners in Europe. The real exchange rate deteriorated and the consequently suffered from systemic banking crisis.
What the expected sign should be is up for further discussion. However if the real exchange rate is increasing due to strengths it indicates a lower risk of systemic banking crisis. An artificially high real exchange rate however, like under a fixed exchange regime or within the Eurozone is likely to cause a crisis like in Greece, (Hall, 2012) , or a currency crisis like the ERM crisis from the early 1990s (Buiter, Corsetti, & Pesenti, 1997 ).
-Likewise, the coefficient on the current account balance indicates that systemic banking crisis is a phenomenon of countries with current account deficits. This factor does not bear the expected sign, and therefore failed to significantly explain a systemic banking crisis. However the countries most severely affected by the European sovereign debt crisis had a significantly large current account deficit in percent of GDP both prior to the crisis and during the early part of the crisis (Giavazzi, & Spaventa, 2011 ).
-The other variables remain statistically insignificant and therefore their impact on systemic banking crisis remains unclear. Worth mentioning is that the amount of government debt does not seem to be a likely cause of banking crises in the advanced economies which indicates that advanced economies can be debt ridden and still function. Worth mentioning is that too much sovereign debt do lower GDP growth as Reinhart, and Rogoff, (2010) found out in their central study, Growth in Time of Debt.
Results, South American middle income economies
The results in the following descriptive statistics table summarizes the data for the South American middle income economies in the study. The descriptive statistics for South America are interesting. The variability in GDP growth is not that large, from -12.3 to + 12.7 percent. In the advanced economies of 24 countries, a much larger sample, it varied between -9.1 and + 15.2 percent. The worst GDP decline is in Peru in 1990 which also has hyperinflation at the time with 7500%
inflation. Argentina has the highest growth and it is in year 1991, which is the same year they pegged the peso to the dollar. The inflationary pressure was not off in Argentina, but at least lower. Still the peg of the Argentinian peso to the dollar could not hold. It is interesting that in the first year of the peg Argentina had the highest growth. (Feldstein, 2002 Argentina followed up with five years of uninterrupted growth, which the country badly needed (Frenkel, & Rapetti, 2008) . Money supply to GDP ratio is linked to inflation. (Pan, 2015) . Brazil devaluated in 1999 (Perry, & Forero, 2014) . Mexico in 1994 (Sachs, Tornell, & Velasco, 1996) . A possible conclusion is that a high real exchange rate is an indicator of an overvalued currency in South America and the crisis starts when the currency is devaluated.
-As expected most of the South American economies that were famous for current account deficits seem to have suffered from a systemic banking crisis. See the table above, (table 6). The current account deficit in itself is not the problem, but if it is covered by borrowing, the cost of serving loans may crowd out investment and lead to sluggish growth. Another risk is if the deficit is covered with so called hot money, which is money that will leave at the slightest disturbance. If the financing of the deficit disappears, then new financing is needed and may be difficult to obtain. Foreign investors may have lost confidence in the economy, therefore making it more difficult to cover the current account with inwards investments. (Obstfeld, & Rogoff, 2009) . Lastly a high current account deficit is a sign of an uncompetitive economy based on consumer spending on imported goods and services (Marchetti, Ruta, & Teh, 2012 ).
-The external debt overhang in South America, as indicated by a positive and statistically significant coefficient for the external debt to GNI (% ratio). The reason for using external debt to GNI ratio instead of government or public debt to GDP ratio for the South American countries examined is the availability of data.
External debt is a good proxy, since a large portion of debt in South America is public and external (Panizza, 2008) . This suggests that the higher the amount of external debt (as a percentage of GNI), the higher the probability of the occurrence of a systemic banking crisis.
-High levels of central bank reserves is mitigating the risk of a systemic banking crisis as theory suggests. High reserves indicates a more robust banking system and the risk of systemic banking crisis is decreased.
-The other variables remain statistically insignificant and therefore their impact on systemic banking crisis remains unclear.
Conclusion
The results in regards of inflations being a leading macroeconomic indicator is clear. It is clear that high inflation coincides with banking crisis. The usefulness is also clear. If there is high inflation, keep a keen eye on the banks. The finding is in line with the findings of Glick, and Moreno, (1999) , who studied emerging markets in South America and Asia. The regression is also pinpointing inflation as a culprit in the advanced economies. No doubt further research on inflation and its connectivity with systemic crisis warrants further attention.
The real exchange rate is a significant factor for the South American middle income economies. In this case a strong exchange rate does not signify a strong economy but a coming devaluation. Therefore a stronger real exchange rate is related to systemic banking crisis. This study is conforming he studies by Kaminsky, Lizondo, & Reinhart, (1998) and Kamin and Babson (1999) , in their study of Latin American devaluations.
The relevance of a currency crisis is clear as stated by Glick, and Moreno (1999) .
In regards to central bank reserves, it is clear that a higher reserves means less risk of a crisis. The result is clearly following common economic reasoning. The more reserves the easier for the central bank to defend its currency and/or act as a lender of last resort.
In an overall conclusion it is clear that the results follow common economic and financial theory. Also the fact that inflations acts universally in diametrically different economies as a leading macroeconomic indicator is also of highest interest. The study also points out that emerging markets, middle income countries in South America are more vulnerable to macroeconomic distortions than the advanced economies. Lastly to be able to predict the next systemic banking crisis, an eye on inflation and external debt as well as the real exchange rate in context of the exchange r ate regime is crucial
